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(54) ILLUMINATING DEVICE AND PROJECTION TYPE VIDEO DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an illuminating device capable of 
improving the utilization of light, while accomplishing easy-to-assemble 
structure. 

SOLUTION: A planar reflection mirror 3 is arranged on the light exit 
surface side of a parabolic concave mirror 2, so that nearly collimated 
light except the light at the central part is received by the mirror 3 and 
also the nearly collimated light is made vertically incident on the mirror 
3. For the irradiation shape of the nearly collimated light from the 
parabolic reflector 2 (the shape as viewed from in front of the parabolic 
concave mirror 2), it is circular and large enough to include a rectangular 
integrator lens 1 1 , and the planar reflection mirror 3 is formed so as to 
have an outline corresponding to the circular shape, and also the mirror 
3 is formed with a nearly rectangular opening part 3a, corresponding to 
the outline of the integrator lens 11. Among the nearly collimated light 
from the parabolic concave mirror 2, the light at the part except for the 
central part is made vertically incident on the mirror 3 and vertically 
reflected. The vertically reflected light is returned to the mirror 2, and 
then, reflected by the mirror 2 and transmitted through the central part 
of a light source 1, then reflected by the mirror 2 again, the then made 
incident on the integrator lens 1 1 as a nearly collimated light. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A lighting system having arranged a plane mirror so that the abbreviated parallel beam concerned may 
carry out vertical incidence to a position which receives light of a non-center portion in said abbreviation parallel 
beam in a lighting system which makes light which has a light source and the lieberkuhn at least and said light 
source emitted an abbreviated parallel beam, and irradiates with it. 

[Claim 2]In the lighting system according to claim 1, exposure shape of said abbreviation parallel beam, A lighting 
system currently forming in shape with an opening of rectangular shape corresponding to said integrator lens 
while it is supposed that a size which includes an integrator lens which constitutes an outside of rectangular 
shape is circular and said plane mirror has said circularly corresponding outside. 
[Claim 3]A projected type graphic display device comprising: 
A lighting system indicated to either claim 1 or claim 2. 

A light valve which modulates light irradiated from this lighting system based on a video signal. 

A projection lens which carries out expansion projection of the light modulated with this light valve. 

[Claim 4]A projected type graphic display device constituting so that light which divided light from a lighting 
system into the three primary colors, led to a light valve for each colored light in the projected type graphic 
display device according to claim 3, respectively, and was modulated with a light valve for each colored light may 
be compounded and projected. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the projected type graphic display device which used a lighting 

system and this lighting system. 

[0002] 

[Description of the Prior Art]Drawing 4 is a lineblock diagram showing an example of the optical system of the 
conventional 3 board type liquid crystal projector. An operation of this optical system is explained briefly 
[ below ]. The lighting system 50 comprises the light source 50a and the parabolic concave mirror 50b. The light 
source 50a is arranged in the focal position of the parabolic concave mirror 50b, and the light which the light 
source 50a emits is ahead taken out as an abbreviated parallel beam by the parabolic concave mirror 50b. After 
the abbreviated parallel beam irradiated from the lighting system 50 passes through the integrator lens 51, the 
polarized light converter 52, and the condenser 53, by the total reflection mirror 54, 90 degrees of optical paths 
are changed and it is led to the 1st dichroic mirror 55. Red light is penetrated, this transmitted red light is 
reflected by the total reflection mirror 56, and the 1st dichroic mirror 55 is led to the liquid crystal panel 71 
through the condensing lens 57. 

[0003]On the other hand, the light reflected with the 1st dichroic mirror 55 is led to the 2nd dichroic mirror 58. 
The 2nd dichroic mirror 58 reflects green light, and penetrates blue glow. The green light reflected with the 2nd 
dichroic mirror 58 is led to the liquid crystal panel 72 through the condensing lens 59. the blue glow which 
penetrated the 2nd dichroic mirror 58 — the relay lenses 60 and 62 and the total reflection mirrors 61 and 63 — 
and pass condensing lens 64 — it is led to the liquid crystal panel 73. The modulated light pass each liquid 
crystal panels 71, 72, and 73 is compounded by the dichroic prism 65, and turns into color video image light. 
Expansion projection is carried out with the projection lens 66, and the projection display of this color video 
image light is carried out on the screen which is not illustrated. 
[0004] 

[Problem(s) to be Solved by the Invention]Said integrator lens 51 has an outside of rectangular shape (shape 
near a quadrangle or a quadrangle) in many cases. On the other hand, the outgoing radiation shape (shape where 
the parabolic concave mirror 50b was seen from the front side) of the abbreviated parallel beam in the lighting 
system 50 is a round shape of the size which includes the integrator lens 51 which has the outside concerned. 
For this reason, light of the non-center portion (surrounding portion) in the abbreviated parallel beam with which 
the lighting system 50 irradiates could not be entered in the integrator lens 51, and efficiency for light utilization 
was low as shown in drawing 5. In drawin g 5 , since the light which results in the cut part concerned cannot be 
reflected when it is considered as the shape where the portion shown by a dotted line was removed (i.e., when 
the parabolic concave mirror 50b is selectively cut so that it may become the shape near the shape of the 
integrator lens 51), efficiency for light utilization becomes low similarly. 

[0005]The lighting system with which efficiency for light utilization can be made high is indicated by JP,6- 
242445,A (IPC:G02F 1/1335). Drawin g 6 is an explanatory view showing the lighting system 80 of the 
fundamentally same composition as what is indicated by the gazette concerned. This lighting system 80 
comprises the light source 80a, the parabolic concave mirror 80b, and the spherical mirror 80c. or [ that the 
parabolic concave mirror 80b is equivalent to the integrator lens 51 ] — or it is small a little. The spherical 
mirror 80c is formed near the peripheral edge of the front opening of the parabolic concave mirror 80b. The 
focus of the spherical mirror 80c is coincided with the center of the light source 80a. If it is the lighting system 
80 of such a structure, the light which separates from the peripheral edge of the front opening of th© parabolic 
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concave mirror 80b, and is emitted directly, Since it becomes a parallel beam which is reflected by the spherical 
mirror 80c, passes through the central part of the light source 80a, is reflected by the parabolic concave mirror 
80b, and results in the integrator lens 51, efficiency for light utilization can be improved. 

[0006] However, in the above-mentioned conventional lighting system 80, since high accuracy is required of the 
physical relationship of the light source 80a, the parabolic concave mirror 80b, and the spherical mirror 80c, 
there is a fault that an assembly is very difficult. 

[0007]An object of this invention is to provide the lighting system an assembly can improve efficiency for light 
utilization realizing easy structure, and the projected type graphic display device using this lighting system in 
view of the above-mentioned situation. 
[0008] 

[Means for Solving the Problem]In a lighting system which makes light which has a light source and the 
lieberkuhn at least and said light source emitted an abbreviated parallel beam, and irradiates with it, a lighting 
system of this invention has arranged a plane mirror so that the abbreviated parallel beam concerned may carry 
out vertical incidence to a position which receives light of a non-center portion in said abbreviation parallel 
beam. 

[0009]If it is the above-mentioned composition, among abbreviated parallel beams pass lieberkuhn, vertical 
incidence of the light of a non-center portion will be carried out to a plane mirror, and it will be vertically 
reflected. This light by which vertical reflection was carried out returns to lieberkuhn, it reflects in this and it 
passes through the central part of a light source, by being again reflected in lieberkuhn, turns into an abbreviated 
parallel beam of an approximately center portion, and is emitted. The plane mirror can form a center portion of a 
monotonous mirror in specified shape by ****** Lycium chinense, it is easy to process compared with a 
spherical mirror, and cost can also be made cheap. Compared with a case where make a spherical mirror 
correspond to the center of a light source, and it is attached also about attachment of the plane mirror 
concerned for carrying out vertical incidence of said abbreviation parallel beam to a plane mirror, it can carry out 
easily. 

[0010]It is supposed that a size of exposure shape of said abbreviation parallel beam which includes an 
integrator lens which constitutes an outside of rectangular shape is circular, and said plane mirror is good to be 
formed in shape with an opening of rectangular shape corresponding to said integrator lens while it constitutes 
said circularly corresponding outside. All the abbreviated parallel beams that do not result in an integrator lens 
can be returned to lieberkuhn by this, and an integrator lens can be made to result as an abbreviated parallel 
beam again. 

[001 1]This invention is characterized by a projected type graphic display device comprising the following. 
The above-mentioned lighting system. 

A light valve which modulates light irradiated from this lighting system based on a video signal. 

A projection lens which carries out expansion projection of the light modulated with this light valve. 

In this projected type graphic display device, light from a lighting system may be divided into the three primary 

colors, and it may lead to a light valve for each colored light, respectively, and it may constitute so that light 

modulated with a light valve for each colored light may be compounded and projected. 

[0012] 

[Embodiment of the Invention]Hereafter, the embodiment of this invention is described based on drawing 1 
thru/or drawing 3 . Drawing 1 is a lineblock diagram showing the projected type graphic display device which used 
the lighting system of this embodiment, drawin g 2 is an explanatory view explaining an operation of the above- 
mentioned lighting system, and drawing 3 is an explanatory view showing the modification of the above- 
mentioned lighting system. 

[0013]As shown in drawing 1 , the white light emitted from the lighting system 10 penetrates the integrator lens 
1 1 and the polarized light converter 12. The integrator lens 1 1 comprises a lens group of a couple, is designed 
irradiate with the whole surface of the liquid crystal panel which each lens part mentions later, equalizes the 
partial brightness unevenness which exists in the light emitted from the lighting system 10, and reduces the light 
volume difference in middle of the screen and a periphery. The polarized light converter 12 is changed into the 
polarization which needs polarization unnecessary for a liquid crystal panel for improvement in efficiency for light 
utilization. 

[0014]The light changed into single polarization through the polarized light converter 12 penetrates the 
condenser 13, and by the total reflection mirror 14, 90 degrees of optical paths are changed and it is led to the 
1st dichroic mirror 15. The 1st dichroic mirror 15 penetrates the light of a red wavelength band region, and 
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reflects the light of the wavelength band region of cyanogen (green + blue). It is reflected by the total reflection 
mirror 16, the light of the red wavelength band region which penetrated the 1st dichroic mirror 15 is led to the 
transmission type liquid crystal panel 31 for red light through the condensing lens 17, and light modulation is 
carried out by penetrating this. On the other hand, the light of the wavelength band region of cyanogen reflected 
with the 1st dichroic mirror 15 is led to the 2nd dichroic mirror 18. 

[0015]The 2nd dichroic mirror 18 penetrates the light of a blue wavelength band region, and reflects the light of 
a green wavelength zone. The light of the green wavelength zone reflected with the 2nd dichroic mirror 18 is led 
to the transmission type liquid crystal panel 32 for green light through the condensing lens 19, and light 
modulation is carried out by penetrating this. The light of the blue wavelength band region which penetrated the 
2nd dichroic mirror 18 is led to the transmission type liquid crystal panel 33 for blue glow through the relay 
lenses 20 and 22, the total reflection mirrors 21 and 23, and the condensing lens 24, and light modulation is 
carried out by penetrating this. 

[0016]Each liquid crystal panels 31, 32, and 33 are provided with the panel part which encloses a liquid crystal 
between an incident side polarizing plate and the glass substrate (the picture element electrode and the 
orienting film are formed) of a couple, and an emitting side polarizing plate. The modulated light (each color video 
light) pass the liquid crystal panels 31, 32, and 33 is compounded by the dichroic prism 25, and turns into color 
video image light. Expansion projection is carried out with the projection lens 26, and the projection display of 
this color video image light is carried out on the screen which is not illustrated. 

[0017]The lighting system 10 comprises the light source 1, the parabolic concave mirror 2, and the plane mirror 
3 as shown in d rawing 2 (a). The light source 1 comprises a metal halide lamp, and is arranged in the focal 
position of the parabolic concave mirror 2. The parabolic concave mirror 2 makes light which the light source 1 
emits an abbreviated parallel beam, and irradiates with it. The plane mirror 3 is arranged so that the abbreviated 
parallel beam concerned may carry out vertical incidence to the position which is a light emitting surface side of 
the parabolic concave mirror 2, and receives the light of the non-center portion (surrounding portion) in said 
abbreviation parallel beam. And in this embodiment, as shown in the figure (b) the exposure shape (shape where 
the parabolic concave mirror 2 was seen from the front side) of the abbreviated parallel beam from said 
parabolic concave mirror 2, It is supposed that the size which includes the integrator lens 1 1 which constitutes 
the outside of rectangular shape (the shape near a quadrangle and a quadrangle is also included) is circular, Said 
plane mirror 3 is formed in shape with the opening 3a of rectangular shape corresponding to the outside of said 
integrator lens 11 while it has said circularly corresponding outside (shadow area). 

[0018]Among the abbreviated parallel beams produced by reflecting in the parabolic concave mirror 2, vertical 
incidence of the light of a non-center portion is carried out to the plane mirror 3, and it is vertically reflected. 
This light by which vertical reflection was carried out returns to the parabolic concave mirror 2, by reflecting in 
this, passing through the central part of the light source 1, and being again reflected with the parabolic concave 
mirror 2, turns into an abbreviated parallel beam of an approximately center portion, and is emitted. Since it has 
the opening 3a corresponding to [ that outside of the plane mirror 3 is circular like **** corresponding to the 
optical outgoing radiation shape of the parabolic concave mirror 2 and ] the outside of the integrator lens 1 1 by 
this embodiment especially, All the abbreviated parallel beams that do not enter into the integrator lens 1 1 can 
be returned to the parabolic concave mirror 2, and the integrator lens 1 1 can be again entered as an abbreviated 
parallel beam. 

[0019]The plane mirror 3 can form the center portion of for example, a monotonous circular mirror in rectangular 
shape by ****** Lycium chinense, it is easy to process compared with a spherical mirror, and cost can also be 
made cheap. Compared with the case where make the above-mentioned spherical mirror correspond to the 
center of a light source, and it is attached also about attachment of the plane mirror 3 concerned for carrying 
out vertical incidence of the abbreviated parallel beam from the parabolic concave mirror 2 to the plane mirror 3, 
it can carry out easily. In the structure where the fitting part for carrying out installation immobilization of this is 
provided especially ahead [ of the parabolic concave mirror 2 ], it can equip with said plane mirror 3 simply and 
correctly by using the established fitting part concerned. 

[0020]The lighting system 40 shown in drawing 3 comprises the light source 41, the ellipse concave mirror 42, 
the lens 43, and the plane mirror 44. The ellipse concave mirror 42 has two foci, and the light source 41 is 
arranged in the one focal position. The lens 43 is arranged so that light which passed through the 2nd focus of 
the ellipse concave mirror 42 may be made into an abbreviated parallel beam and it may irradiate with it. The 
plane mirror 44 is arranged so that the abbreviated parallel beam concerned may carry out vertical incidence to 
the position which is a light emitting surface side of the lens 43, and receives the light of the non-center portion 
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in said abbreviation parallel beam. And the exposure shape of the abbreviated parallel beam from the above- 
mentioned lens 43, It is supposed that the size which includes the integrator lens 1 1 which constitutes the 
outside of rectangular shape is circular, and said plane mirror 44 is formed in shape with the opening of 
approximately rectangular shape corresponding to the outside of said integrator lens 1 1 while it has said 
circularly corresponding outside. 

[0021]Using the plane mirror 44, this plane mirror 44 is easy to process compared with a spherical mirror, and 
the lighting system of this composition can also make cost cheap. Compared with the case where make a 
spherical mirror correspond to the center of a light source, and it is attached also about attachment of the plane 
mirror 44 concerned for carrying out vertical incidence of the abbreviated parallel beam from the lens 43 to the 
plane mirror 44, it can carry out easily. 

[0022]While being able to attain a rise in luminosity since the efficiency for light utilization of the lighting system 
concerned is high if it is drawing 2 or a projected type graphic display device using the lighting system of drawing 
3, the part and low-pricing which the lighting system concerned can realize by low cost can be attained. The 
above-mentioned lighting system can be used besides a projected type graphic display device. Although drawing 
1 showed the liquid crystal projector of 3 board types which compound each color video light with a dichroic 
prism as a projected type graphic display device, the composition which compounds each color video light with a 
dichroic mirror may be adopted. The liquid crystal projector of not only the liquid crystal projector of 3 board 
types but a single plate type may be sufficient. The composition using light valves other than a liquid crystal 
panel may be used. 

[0023]A spherical mirror utilizes directly the light from which it separates from a parabolic concave mirror etc. to 
utilizing the abbreviated parallel beam for which the plane mirror in the lighting system of this invention was not 
effectively utilized among the abbreviated parallel beams pass the parabolic concave mirror etc. [ in / it is 
possible to make the operation (structure) for which an abbreviated parallel beam is utilized, and the operation 
(structure) which utilizes light directly coexist, and / for importance / from the assembly nature of a lighting 
system / the further improvement in efficiency for light utilization ] Adopting the structure (the front and back 
position relation between a plane mirror and a spherical mirror is not asked) using both the plane mirror 
concerning the invention in this application and the conventional spherical mirror is also considered. This 
structure is also included by the invention in this application. 
[0024] 

[Effect of the Invention]As explained above, since a plane mirror is used for the lighting system of this invention, 
it is easy to process compared with a spherical mirror, and cost can also be made cheap. Compared with the 
case where make a spherical mirror correspond to the center of a light source, and it is attached also about 
attachment of the plane mirror concerned for carrying out vertical incidence of said abbreviation parallel beam to 
a plane mirror, it can carry out easily. 

[0025]lf it is the composition formed in shape with the opening of rectangular shape corresponding to the 
integrator lens of rectangular shape while the exposure shape of said abbreviation parallel beam is circular and 
said plane mirror constitutes said circularly corresponding outside, All the abbreviated parallel beams that do not 
result in an integrator lens can be returned to the lieberkuhn, and an integrator lens can be made to result as an 
abbreviated parallel beam again. 

[0026]It can attain the part and low-pricing which the lighting system concerned can realize by low cost while it 
can attain a rise in luminosity since the above-mentioned lighting system is used for the projected type graphic 
display device of this invention, and the efficiency for light utilization of the lighting system concerned is high. 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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50 
'50b56a 




.63 
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